Abstract: Background: Ee (Eosinophilic esophagitis) is an inflammatory condition characterized by a dense eosinophilic infiltrate in the esophageal epithelium. Its pathophysiology mimics that of allergic esophagitis, and evolves clinically as a chronic disease with periods of exacerbation. Symptoms and endoscopic findings are usually non-specific and similar to those of other esophageal illnesses. The mainstay of treatment of Ee is with corticosteroids and/or specific diets, which have been shown to cause symptom remission and histological improvement. Aim: The objective of this study was to demonstrate the efficacy of a novel and promising treatment protocol for Ee. Materials and methods: We prospectively evaluated 24 patients with Ee over two years. Patients were treated with a single intramuscular injection of betamethasone sodium phosphate associated with betamethasone dipropionate and a PPI (proton pump inhibitor) (rabeprazole 20 mg PO). After 4 weeks of treatment, patients underwent endoscopy and biopsy. We evaluated patients' clinical response as well as the results of endoscopic and histological examinations. Results: After 4 weeks of treatment, all patients (100%) are reported significant clinical improvement, which was corroborated by the findings on endoscopy and histology. There were no complications or adverse reactions. Conclusions: In this cohort of patients with eosinophilic esophagitis, treatment with a single intramuscular dose of corticosteroids led to complete remission of symptoms and improvement in endoscopic and histological findings.
Introduction
 Ee (Eosinophilic esophagitis) is an inflammatory condition characterized by a dense infiltrate of eosinophils in the esophageal epithelium [1] . The underlying pathophysiology is similar to that of allergic diseases and can progress to a chronic form [2, 3] . The prevalence of Ee has been on the rise and currently affects 43 per 100,000 inhabitants [4] . Ee tends to affect young people between 20 and 40 years old, and is more frequent in men [2, 3, 5] . It is the most common cause of food impaction in young adults [6] . In up to 10% of cases, there is a family or personal history of allergic disease [7] . Ee has also been shown to be associated with GERD (gastroesophageal reflux disease) [8] , celiac disease [9] , and other allergic diseases such as asthma, allergic rhinitis, and atopic dermatitis [10] .
The pathogenesis of Ee has not been elucidated, but it has been shown that antigenic stimulation induces the differentiation of eosinophils from precursor cells in the bone marrow [11] . The normal esophageal mucosa is composed of stratified squamous epithelium, which contains lymphocytes, dendritic cells and stem cells, but not eosinophils or other leukocytes. The histological features of Ee are still under debate, with some researchers proposing that the disease is histologically characterized by more than 20 EHPF (eosinophils per high power field) [12] , and others suggesting lower cut-offs of 15 [13, 14] or even 5 EHPF [2] .
The disease is characterized by a varied spectrum of
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clinical symptoms including dysphagia, food impaction, vomiting, chest pain, nausea, heartburn, epigastric pain, drooling, food intolerance, and swallowing difficulty [15] . More atypical symptoms include cough, sinusitis and pneumonia, and in some situations, symptoms of reflux might be present [16] . As a result, many patients are not correctly diagnosed until many years after their initial presentation [17] . The endoscopic findings of Ee are similar to those of other diseases of the esophagus, but can be normal in 18% to 24% of cases [18] [19] [20] . The most frequent endoscopic findings are esophageal rings, transverse furrows, longitudinal erosions, swelling, friability, white plaques, stenosis, and polyps, among others [20, 21] . While there is no pathognomonic feature of Ee, there are certain endoscopic findings in a symptomatic patient, which strongly support the diagnosis including transverse rings (48%), longitudinal furrows (46%), stenosis (24%) and esophagus gauge decrease (12%) [8] . In order to expedite accurate diagnosis and initiation of management, it is essential that endoscopists are familiar with these characteristic findings [22] .
One treatment option for Ee includes drug therapy with corticosteroids, either systemic or topical, which have been shown to induce remission of symptoms as well as histologic improvement [23] . Another therapeutic option is dietary modification [24] which has been shown to lead to clinic and histologic improvement from 75% to 98% of patients, as determined by cutaneous and serological tests [25, 26] . In more advanced cases, a trial of endoscopic esophageal dilation may be considered, but due to the risk of morbidity associated with this procedure, it is restricted to very select cases [27] .
In Brazil, the literature on Ee pathology is limited to only a few studies. Therefore, we felt that a more thorough investigation into this disorder is warranted, and focused on inhabitants of South Brazil, as this area is predominantly settled by Europeans descendants who are epidemiologically more prone to Ee [28] .
Objective
The objective of this study was to report the efficacy of treatment of Ee with a single dose of intramuscular corticosteroid associated with oral PPI.
Materials and Methods
This was a prospective study of patients who presented with typical symptoms and/or endoscopic findings suggestive of Ee conducted between September 2011 and September 2013. The study protocol was approved by the Ethics Committee in Research at our institution, and all patients provided written informed consent. All patients with EHPF ≥ 15 were included in the study. Patients were excluded if they had EHPF < 15 or esophageal strictures that required endoscopic dilatation. All patients were treated with a single intramuscular injection of betamethasone sodium phosphate associated with betamethasone dipropionate and an oral PPI (rabeprazole 20 mg once daily). After 4 weeks, patients underwent repeat endoscopy and biopsy to confirm response to treatment. All of the endoscopies and biopsies were performed in the same endoscopic center, by the same endoscopist (the author), and all histological analysis was performed by one pathologist. Patients were followed up for six months.
Results
We performed 4,251 endoscopies between September 2011 and 2013. Biopsies were performed in 133 patients with clinical or endoscopic features of Ee; of these, we identified 55 patients with EHPF. Of the latter, 21 were excluded because they had stenosis or <15 EHPF and the remained were included in the final analysis.
After treatment with a single intramuscular dose of corticosteroid and PPI, all patients (100%) experienced complete resolution of clinical symptoms and normalization of endoscopic findings, as shown in During the 6 months of follow up, symptoms recurred in four patients and included food impaction (n = 2) and pain (n = 2). In the two patients presenting with food impaction, endoscopic findings were typical of Ee and EHPF was > 15. The two patients who presented with pain had negative findings on endoscopy and no evidence of eosinophilia.
There were no complications following endoscopy and no adverse effects secondary to treatment.
Endoscopic findings for three patients (before and after treatment) are shown in figures below. 
Discussion
Eosinophilic esophagitis was first recognized as a distinct clinical entity over twenty years ago. Since its discovery, treatment for this condition has evolved to its current regimen of the "3 Ds": drugs, diet, and dilation. Only corticosteroids have proven efficient, with most other drugs having only minimal effects. Dietary modification is also important and must be strictly adhered to, which can markedly interfere with patients' quality of life, and in more extreme cases even increase the risk of malnutrition. A greater understanding of the immuno-pathogenesis, natural history, and disease spectrum of Ee will inevitably lead to improved therapeutic outcomes [29] .
Recent guidelines from 2007 recommend acid suppression for the treatment of Ee. In addition to PPI-responsive Ee, PPI therapy is also useful for the treatment of Ee secondary to GERD [30] . In Ee, PPI treatment is associated with decreased eosinophil degranulation [31] . These and other studies justify the use of PPIs for the patients in our study.
Previous studies have demonstrated the effectiveness of systemic corticosteroids for the treatment of Ee. In one of the first studies on Ee conducted in 1998, 20 patients with treatment-resistant Ee were treated with 1.5 mg/kg oral methylprednisolone daily (divided into twice-daily doses) for 4 weeks. After corticosteroid therapy, all patients with primary Ee showed dramatic clinical and histologic improvement [32] . Another study compared the efficacy of oral prednisone and topical fluticasone in Ee patients, and observed that the prednisone-treated group had a greater degree of histologic improvement [33] . In our case series, treatment with corticosteroids resulted in clinical, endoscopic, and histologic improvement in the absence of side effects. These results suggest that this treatment protocol is a promising alternative to current therapeutic options for Ee.
Conclusions
In this study, we demonstrated the simplicity, efficacy and safety of Ee treatment with a single intramuscular injection of betamethasone sodium phosphate associated with betamethasone dipropionate. This treatment protocol is superior to alternative therapies based on dietary modification and topical corticosteroids on account of its lower cost, favorable side effect profile, and ability to produce clinical remission that is corroborated by endoscopic and histological findings over a long period of follow up.
